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Critical thinkingAim: The aim of this study is to review international scientiﬁc articles about pedagogical strategies to teach nurs-
ing students at bachelor degree evidence-based practice (EBP).
Method:A literature review including peer reviewed, original, empirical articles describing pedagogical interven-
tions aimed at teaching bachelor's degree nursing students EBP in the period 2004–2014. Theories of discretion,
knowledge transfer and cognitive maturity development are used as analytical perspectives.
Results: Themain challenge teaching evidence based practice is that the students fail to see how research ﬁndings
contribute to nursing practice. The pedagogical strategies described are student active learningmethods to teach
the students information literacy and research topics. Information literacy is mainly taught according to the
stages of EBP. These stages focus on how to elaborate evidence from research ﬁndings for implementation into
nursing practice. The articles reviewed mainly use qualitative, descriptive designs and formative evaluations of
the pedagogical interventions.
Conclusion: Although a considerable effort in teaching information literacy and research topics, nursing students
still struggle to see the relevance evidence for nursing practice. Before being introduced to information literacy
and research topics, students need insight into knowledge transfer and their own epistemic assumptions. Knowl-
edge transfer related to clinical problems should be the learning situations prioritized when teaching EBP at
bachelor level. Theoretical perspectives of cognitive maturity development, knowledge transfer and discretion
in professional practice give alternative ways of designing pedagogical strategies for EBP. More research is need-
ed to develop and test pedagogical strategies for EBP in light of these theories.
© 2015 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
The implementation of evidence-based practice (EBP) in health
care is presented as the main response to the future challenges of
the health care services. EBP is allegedly capable of solving the prob-
lems of ineffectiveness, the lack of patients' safety and quality in
health care (Christie et al., 2012) leading to the conclusion that
nursing should be evidence-based. The high expectations in turn
tend to justify introducing EBP into the curricula of nursing. Al-
though a considerable increase in effort on the part of nursing edu-
cation to prepare students for EBP, nursing students still struggle to
see the relevance of theory and evidence in their nursing activity
(Bjorkstrom and Hamrin, 2001; Björkström et al., 2003; Christie
et al., 2012; Kyrkjebø et al., 2002; Lechasseur et al., 2011). This re-
view article aims to investigate how nursing education prepares
students for EBP.This is an open access article underTheoretical Perspective
Professional practice involves making judgment based on a knowl-
edge base speciﬁc for the actual profession. Professionals conclude in
practical situations under circumstances of uncertainty, termed ill-
structured problems (Molander and Grimen, 2010; Profetto-McGrath,
2005; Schön, 1991). Ill-structured problems are problems to which
the solution is not given as they are characterized by uncertainty, ambi-
guity and change. Solving ill-structured problems requires capability for
practical reasoning or professional discretion. Practical reasoning and dis-
cretionmean reasoning about what ought to be done in a real situation.
Professional discretion is bounded practical reasoning that differs from
free fantasy due to a knowledge base that is recognized as relevant for
the speciﬁc professional practice (Molander and Grimen, 2010;
Profetto-McGrath, 2005; Schön, 1991). The information suitable for pro-
fessional knowledge is information that provides the ability to deﬁne
the problem, identify the objectives, solve the problem and evaluate
the result, e.g. the nursing problem solving process (Tanner, 2006).
The knowledge base involves evidence derived from the theories andthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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patients' situation and preferences (Melnyk and Fineout-Overholt,
2015; Scott and McSherry, 2009). EBP in nursing entails the use of the
best evidence when concluding about the ill-structured problems of
nursing practice (Rycroft-Malone et al., 2002). EBP means that discre-
tion should be informed by evidence, and not by professionals' personal
preferences, habitual routines, or opinion-drivendecisions based on tra-
ditional practices (Profetto-McGrath, 2005). The term evidence em-
braces different forms of evidence one of which is research evidence
(Aita et al., 2007, p. 146). Research utilization (RU)means to let research
ﬁndings guide or underpin practice (Aita et al., 2007; C.A. Estabrooks,
1999; Profetto-McGrath, 2005). Thus, EBP is not the same as RU, but en-
compasses RU (Nickerson and Thurkettle, 2013; Scott and McSherry,
2009). RU might be instrumental or conceptual (C.A. Estabrooks,
1999). Instrumental use is the observable use of research ﬁndings in
practice. Conceptual is the use of research ﬁndings to inﬂuence how in-
dividual practitioners think about the practice.
Knowledge transfer implies processes of applying knowledge gained
in one situation to similar situations or the use of metacognitive
strategies to make established knowledge relevant in new situations
(Lauder et al., 1999). RU and EBP involve transfer of knowledge (Aita
et al., 2007). Knowledge transfer can be conceptualized as a cognitive
and interpersonal process (Aita et al., 2007). Knowledge transfer as
an interpersonal process encompasses dissemination of knowledge
while cognitive transfer implies to use knowledge as a tool for think-
ing (Aita et al., 2007). Cognitive transfer of knowledge is involved in
critical thinking and discretion. Access, the ability to make available
knowledge when this is required, is a prerequisite for knowledge
transfer (Lauder et al., 1999). Knowledge needs to be elaborated by
the learner to develop ability of access. This elaboration makes theo-
ries become personal theories (Grifﬁths and Tann, 1992), a part of the
professionals' way of thinking. Lauder et al. (1999, p. 481) indicate
that the ease by which knowledge transfer between different kinds
of ill-structured problems is achieved has been oversimpliﬁed. Sub-
sequently, nursing education ought to consider both the need of
elaboration and the variation of ill-structured problems that stu-
dents encounter.
Critical thinking is considered a prerequisite for EBP that is needed
regardless of the nature of evidence, the source of evidence and the set-
tings for its application (Profetto-McGrath, 2005). Critical thinking re-
quires cognitive and intellectual resources (Aita et al., 2007; Lauder
et al., 1999; Nickerson and Thurkettle, 2013). The reﬂective judgment
model describes developmental faces through which students develop
cognitive maturity and ability of critical thinking (King and Kitchener,
2004; Nickerson and Thurkettle, 2013). The students go through stages
of epistemic assumptions. The less mature stage is based on the assump-
tion that knowledge is certain and immediately present in the situation
and that there are certain correct answers, usually provided by author-
ities, to all questions (King and Kitchener, 2004). At this stage, the stu-
dents lack awareness of discretion and consider RU merely as
something instrumental. At the next stage – the quasi-reﬂective think-
ing stage – the student becomes aware that problems might have
many answers, and that answers need to be justiﬁed. The students at
this stage usually chose evidence that ﬁts an established belief (King
and Kitchener, 2004). The students struggle to see the relevance of
questioning and challenge their own prejudices. At the last stage, the re-
ﬂective thinking stage, the student is able investigate the problem from
different angles. The solutions are justiﬁed probabilistically based on a
variety of interpretive considerations, that are judged to represent the
best understanding based on available evidence (King and Kitchener,
2004). The students are aware that the answer might be challenged
and re-evaluated by new evidence or perspectives. The personal process
of advancement through the different stages may be facilitated by a
learning milieu that supports reﬂection and questioning (King and
Kitchener, 2004). Problem-based learning, reﬂective journals and jour-
nal clubs are examples of learning situations that promote criticalthinking and cognitive judgment skills (Profetto-McGrath, 2005). The
students need critical thinking abilities in order to see the relevance of
evidence in their practice. Consequently, nursing education needs to fa-
cilitate the students' development of cognitive maturity and critical
thinking. Discretion is conditioned by the ability to perform critical
thinking and clinical judgment (Nickerson and Thurkettle, 2013;
Tanner, 2006).
Aim
The overall aim of this study is to investigate how nursing bachelor's
degree students learn EBP, as presented in international scientiﬁc arti-
cles about pedagogical interventions aimed at teaching students EBP.
This is doneby investigating 1) theproblems related to teaching the stu-
dents EBP, 2) the pedagogical interventions used aimed at teaching the
students EBP and 3) the evaluations of education in terms of the stu-
dents' ability to perform evidence-based practice.
Method
This review is based on a systematic search in Medline, Cinahl and
SweMed+ between September 2013 and January 2014. The search
terms are clustered in two bundles: Keyword and Medical Subject
Heading (MeSH) for nursing education at bachelor's level, and keyword
and MeSH for EBP and RU. The search was limited to articles published
between 2004 and 2014, using Scandinavian languages or English. The
four-phased approach of Grove et al. (2012) for reviewing literature is
used. This includes: Skimming, comprehension, analysis and synthesis
of sources. Skimming involves reading the titles, abstract and keyword
in order to decidewhether to include or exclude the articles. The articles
included are peer reviewed, original and empirical products that de-
scribe pedagogical interventions to teach bachelor's nursing students
EBP and RU. The articles excluded are based on other disciplines than
nursing that contain interventionswhich are not related to the teaching
of EBP, theoretical articles and instrument validating articles. Compre-
hension takes place by critically reviewing the articles, grasping the con-
tent, taking notes about the content and main themes. Analysis implies
categorizing the articles in relation to the research questions. The author
repeated this stage several times. Synthesizing involved clarifying the
meaning of the information gathered in light of the theoretical perspec-
tives in order to answer the research questions. Following this process,
39 out of 286 articles were included in this review.
Results
The Problems Related to Teaching the Students EBP
Themain problemaddressed by the authors is the students' negative
attitudes toward research topics (see Table 1). The students ﬁnd it hard
to understand how research ﬁndings can beneﬁt nursing practice. The
majority of the students do not have the eager and motivation needed
to gather, evaluate and use information (Burns and Foley, 2005). They
expect the right answer served from authorities like teachers, experi-
enced nurses, physicians, and do not see themselves as active knowl-
edge creators. Schams and Kuennen (2012) point to the same
problem claiming that traditional education prevents students to see
themselves as knowledge constructors, they are merely encouraged to
view themselves as knowledge consumers expecting to ﬁnd the right
answer from either authorities or procedures (Schams and Kuennen,
2012). This may lead to that students continue to expect that practicing
clinicians will provide answers to most of the clinically based questions
(Leasure et al., 2009, p. 276). Unappropriate and old-fashioned views of
learning amplify these problems of dependence and hamper develop-
ment of critical thinking abilities (Burns and Foley, 2005; Heye and
Stevens, 2009; Kim et al., 2009; Leasure et al., 2009; Liou et al., 2013;
Mattila and Eriksson, 2007; Schams and Kuennen, 2012; Schmidt and
Table 1
The results.
Authors and year of
publication
Problems addressed Aim of the study Learning tasks Evaluation method
Balakas and Sparks
(2010)
To learn about the research
process does not prepare
for EBP
To evaluate an information literacy
project
Establish evidence bases on request
from a community service, learning
information literacy using the stages of
EBP (1st, 2nd and 3rd stages of EBP)
Qualitative, descriptive
design, formative
evaluation.
Brosnan et al. (2005) The separation of
education, practice and
research is a problem
To report efforts to link education,
research and practice.
Participate in a research project,
establish evidence bases on request of
a research program using the stages
of EBP (the 1st, 2nd and 3rd stages of
EBP stages)
Qualitative, descriptive
design, formative
evaluation
Burns and Foley (2005) EBP is introduced too late
in the curriculum.
Report the introduction of EBP into
a fresh-man-level curriculum.
Assignments of EBP in a freshman
level curriculum, introducing
students to information literacy using
the 2nd and 3rd stages of EBP.
Qualitative, descriptive
design, formative
evaluation
Cader et al. (2006) Nursing students do not
see the relevance of
research for practice.
Evaluate a learning activity enabling
students to assess a patient group's
need of heath care.
Identifying a patient group's need for
health care from various sources of
information, according to the
EBP-model.
Qualitative, descriptive
design, formative
evaluation.
Callister et al. (2005) Students have negative
attitudes toward research
topics.
Describe students' beneﬁts from a
curricular emphasis of teaching
research topics.
Students are invited to participate in
research activities during the
curriculum: Identify non-EBP,
participate in research project, poster
presentation, writing literature reviews
Qualitative, descriptive
design, formative
evaluation
Carlock and Anderson
(2007)
Describe effort to increase the
students' competence of
information literacy
Provided training in literature
searches in bibliographic databases.
Focus on the 2nd and 3rd stages of
the EBP.
Prospective cohort
study.
Cepanec et al. (2013) Students lack interest of
research topics
Describe experiences from a
summer internship program for
undergraduate students.
Participate as research assistants in
research projects
Qualitative, descriptive
design, formative
evaluation.
Dawley et al. (2011) Nurses lack requisite skills
to integrate research into
EBP.
To evaluate a pedagogical approach
fostering EBP skills.
Identify questions during practical
training and search evidence-based
answers, writing an assignment.
Focus on the 1st, 2nd and 3rd stages
of EBP
Qualitative, descriptive
design, formative
evaluation.
Goodfellow (2004) Students have negative
attitudes toward research,
Evaluate if journal clubs increase
the students' ability to use research
ﬁndings as a basis for making
clinical decisions.
Develop clinical judgment skills.
Participate in a journal club — read
and understand research, make
research ﬁndings relevant to practice
Qualitative, descriptive
design, formative
evaluation
Heye and Stevens
(2009)
Traditional education
prepares students for
research not for EBP.
Describe an innovative way to teach
students EBP using new recourses
Student used the STAR model of
information literacy, developed
recommendation has and proposed
change and present the results.
Qualitative, descriptive
design, formative
evaluation
Ireland (2006) The separation of
education, practice and
research is a problem
Report from a research project
integrating teaching, practice and
research
15 students participated in a research
project as research assistants
Qualitative, descriptive
design, formative
evaluation
Irvine et al. (2008) Traditional education is
ineffective and does not
promote motivation
Evaluate an experiential approach
to improve teaching of research
Students conducted a limited
research project
Qualitative, descriptive
design, formative
evaluation
Jacobsen and Andenæs
(2011)
Students lack skills in using
bibliographic databases
Describing students self-evaluation
of an information literacy course
The technique of literature searches
in bibliographic databases,
performing the 1st, 2nd and 3rd
stages of EBP,
Experimental design
pre- and post-test
Jakubec and Astle
(2013)
Student fail to see the
relevance of research to
nursing practice
Describe student self-evaluation of
effort to make research issues
relevant.
Appraising guidelines identiﬁed by
manager during practical training
using the 1st, 2nd and 3rd stages of
EBP, revising guidelines
Qualitative, descriptive
design, formative
evaluation
Janke et al. (2012) Students do not see the
relevance of research to
nursing practice.
Describe students learning of
information literacy and the effect
on their attitudes toward research's
relevance for practice.
Conducting a literature review
answering questions posed by
partners from practical training. Focus
on the 1st, 2nd and 3rd stages of EBP,
Qualitative, descriptive
design, formative
evaluation
Killeen and Barnfather
(2005)
Describe practice innovation
supported by EBP as way to learn EBP
Conducting a literature review on
request from practice, leveling the
strength of the evidence and change
management according to the CURN
research utilization model
Qualitative, descriptive
design, formative
evaluation
Kim et al. (2009) Students have negative
attitudes toward using
research evidence.
Evaluate the effect of the
intervention on students'
knowledge, attitudes and use of EBP.
Group project in partnership with
clinical preceptors. Focus on the 1st,
2nd, 3rd and 4th stages of EBP, and
change management according to
theories of organizational change
Quasi-experimental,
controlled study, pre-
and post-test.
Leasure et al. (2009) Evaluate students' information
literacy skills
Participating in health-information
literacy modules throughout the
curriculum.
Qualitative, descriptive
design, formative
evaluation
(continued on next page)
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Table 1 (continued)
Authors and year of
publication
Problems addressed Aim of the study Learning tasks Evaluation method
Liou et al. (2013) The Millennial Generation
challenge traditional
education.
To evaluate the effects of an
innovative teaching strategy on
students' attitudes toward research.
Participating in a research
experiment on campus — “the cookie
experiment” and assessing research
articles, conduct a review, performing
formal oral and poster presentations.
Descriptive, pre- and
post-test,
quasi-experimental
design.
Mattila and Eriksson
(2007)
Students do not ﬁnd the
research ﬁndings relevant
for nursing practice.
Examine signiﬁcance of a learning
assignment on students' skills in
assessing and use of research.
Finding and assessing a research
article relevant to a problem in their
clinical practice placement and
presenting the ﬁndings for nurses in
clinical practice.
Qualitative, descriptive
design, formative
evaluation
Meeker et al. (2008) Nursing students do not
ﬁnd research topic relevant
for nursing practice.
Described a restructuration of a
research course to increase the
students' ability of information
literacy.
Students participated in the cookie
experiment and conducted a
literature review of a clinical
question, poster presentation. To use
the levels of evidence as a template to
identify the strength of the evidence
Qualitative, descriptive
design, formative
evaluation
Niven et al. (2013) Nursing students do not
ﬁnd research topic relevant
for nursing practice.
Describe a creative approach to
learn research theory and
methodology.
Students offered the opportunity to
participate in a 5-year longitudinal
research project as research
assistants
Quantitative,
descriptive design,
formative evaluation
Odell and Barta (2011) Report a learning experience of a
partnership between clinicians,
faculty and librarians.
Making draft of revised clinical
guidelines, posters, and staff
development material
Qualitative, descriptive
design, formative
evaluation
Phillips and Bonsteel
(2010)
Describe the implementation of a
research project using an
information literacy specialist
Students conduct a project, writing
an assignment, presenting a poster.
Focus on the 1st, 2nd and 3rd stages
of EBP
Qualitative, descriptive
design, formative
evaluation
Rodriguez (2012) Educators face problems
making research courses
alive for students.
Describe an on-campus research
project to increase students
understanding of research topics
The students conducted a
semester-long action research project
on campus, and presented their
results at the annual on-campus
Student Research Conference.
Qualitative, descriptive
design, formative
evaluation
Rush (2008) Students ﬁnd research
topics laborious and
daunting.
Describe the use of laptops learning
information literacy.
Using laptops to gather information
to answer clinical questions related to
clinical scenario. Focus on the 1st, 2nd
and 3rd stages of EBP.
Qualitative, descriptive
design, formative
evaluation,
Samuels and Leveille
(2010)
Student experience the gap
between theory and
practice as challenging.
Describe how to evidence and
practice to develop students'
clinical judgment skills.
Senior students write an assignment,
describing a patient at their acute care
placement, assessing patient's pain,
using an instrument for pain
assessment
Qualitative, descriptive
design, formative
evaluation
Schams and Kuennen
(2012)
Millennial learners require
interactive, focused and
experiential learning
strategies.
Describe how post-conference
sessions increase students' skills in
using research to underpin clinical
decisions.
Identify gaps between research and
practice, perform information literacy
and construct arguments from
research ﬁndings to solve and argue
for solutions to clinical problems.
Focus on the 1st, 2nd, 3rd and 4th
stages of EBP,
Qualitative, descriptive
design, formative
evaluation
Schmidt and Brown
(2007)
Traditional education for
EBP is ineffective
Describe pedagogical efforts to
socialize students to become early
adopters of innovation for EBP.
Students work with questions
identiﬁed by practitioners, search,
evaluate and summarize evidence,
present a plan for organizational
implementation, using change
theory.
Qualitative, descriptive
design, formative
evaluation
Schoenfelder (2007) Student do not ﬁnd the
research relevant for their
clinical practice
Describe a teaching strategy to
familiarize students with EBP
Making tip-sheet based on guidelines
to make nursing homes practice
evidence-based.
Qualitative, descriptive
design, formative
evaluation
Smith-Strom and
Nortvedt (2008)
Nurses only partially use
scientiﬁc evidence to
ensure good care.
Evaluate students' ability to search
for and critically appraise a
scientiﬁc article.
Preparing for an examination of the
stages of EBP using student active
teaching strategies. Focus on the 1st,
2nd and 3rd stages of EBP (using PICO
at the 1st stage)
Qualitative, descriptive
design, formative
evaluation
Steenbeek et al. (2009) Describe if interactive journal club
can facilitate RU.
Students participating in
Internet-based journal clubs. Focus on
the 3rd and 4th stages of EBP,
implementation on an individual level
Qualitative, descriptive
design, formative
evaluation
Stombaugh et al.
(2013)
Faculties tend to teach
information literacy in silos
Describe curriculum efforts to
improve students' information
literacy competence.
Attending modules for learning the
stages of EBP during the curriculum.
Focus on the 1st, 2nd, 3rd and 4th
stages of EBP
Qualitative, descriptive
design, formative
evaluation
Tishelman et al. (2008) Nurses lack self-efﬁcacy to
change practice
Evaluate efforts to increase the
students' self-efﬁcacy for change.
Students writing thesis and posters
answering clinical questions in an
action research program. Focus on the
1st, 2nd and 3rd stages of EBP and
stages of the research process.
Quasi-experimental
descriptive design,
formative evaluation
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Authors and year of
publication
Problems addressed Aim of the study Learning tasks Evaluation method
Undheim et al. (2011) Students lack interest of
information literacy work
Investigate if collaboration between
students and nurses increases
information literacy interest and
skills.
Students doing literature reviews
together with nurses, focus on the
1st, 2nd and 3rd stages of EBP
Case study
Walsh et al. (2005) Students request “hands
on” research experience as
valuable.
Describe students' responses from
participating in a creative research
experience on campus.
The students designed the project
and analyzed the results.
Qualitative, descriptive
design, formative
evaluation
Wheeler et al. (2008) Faculties fail to include
students into their research
project.
Describe a research course giving
students hands on experience with
the research process.
The students participated in all the
stages of the research project,
including internal dissemination.
Qualitative, descriptive
design, formative
evaluation
Wright and
Benninghoff (2007)
Learners do not ﬁnd
research topics interesting
and relevant.
Describe a learning opportunity
integrating experiential learning of
both clinical and research topics.
Develop a health-education
intervention base in the school health
program and participate in a research
project. Focus on the 1st, 2nd, 3rd and
4th stages of EBP
Case study
Zhang et al. (2012) Undergraduate nursing
students lack basic skills
for EBP
To evaluate the effectiveness of a
self-directed learning program for
EBP during placement studies
Students participate in workshops
and preparing slide presentation.
Focus on the 1st, 2nd, 3rd and 4th
stages of EBP
Pre–post-intervention
survey
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Benninghoff, 2007; Zhang et al., 2012). Authors also address the features
of the millennial learners that want to learn effectively and avoid labo-
rious learning tasks in which they do not see the relevance (Liou et al.,
2013; Schams and Kuennen, 2012). Authors point to the students' prob-
lem of making judgment about the material and their need for support
to develop critical and evaluative skills (Balakas and Sparks, 2010; Burns
and Foley, 2005; Cader et al., 2006; Goodfellow, 2004; Heye and
Stevens, 2009; Jakubec and Astle, 2013; Liou et al., 2013; Mattila and
Eriksson, 2007; Samuels and Leveille, 2010; Schams and Kuennen,
2012). The division of research, education and clinical practices is a
problem (see Table 1). In their placement studies students are hardly
exposed to nurses that actively and explicit use research in their clinical
practice, nor do theymeet researchers and educators among the clinical
nurses (Ireland, 2006). The students want to identify with “real” clinical
nurses, not researchers or lecturers. Then students tend to view re-
search as a distraction from their primary purpose of learning about
nursing practice (Meeker et al., 2008).
Pedagogical Interventions to Facilitate Students Learning of EBP
The authors describe two forms of pedagogical intervention to facil-
itate students learning of EBP: 1) interventions to learn information lit-
eracy and 2) interventions to learn the research process. Information
literacy means to understand when and why you need information,
where to ﬁnd it and how to use it (Brettle and Raynor, 2013). Informa-
tion literacy is mainly learned by following the stages of EBP (Ciliska,
2005) (see Table 1): 1) formulate searchable questions, 2) perform sys-
tematic searches in bibliographic data bases or other relevant sources,
separating the relevant from the irrelevant, 3) critically assess the re-
search and summarize the results, 4) transfer research ﬁndings into
nursing practice and 5) evaluate the outcomes. The ﬁrst stage is de-
scribed as problematic due to the lack of skills in critical reﬂection and
clinical experience on the part of novice students (Burns and Foley,
2005; Cader et al., 2006; Cepanec et al., 2013; Dawley et al., 2011;
Goodfellow, 2004; Heye and Stevens, 2009). Data reveal a great empha-
size on how to retrieve research studies from relevant bibliographic da-
tabases and how to evaluate, understand and summarize the research
ﬁndings (see Table 1). These pedagogical interventions often involve li-
brarians as co-teachers (Carlock and Anderson, 2007; Jacobsen and
Andenæs, 2011; Janke et al., 2012; Leasure et al., 2009; Phillips and
Bonsteel, 2010; Smith-Strom and Nortvedt, 2008; Stombaugh et al.,
2013; Undheim et al., 2011). When arranging the curriculum for conti-
nuity and progress according to EBP, the authors still focus on how to
deepen students understanding of the second and third stages of EBP(see Table 1). The students learn how to judge the strength of the evi-
dence (Killeen and Barnfather, 2005), discriminate between single stud-
ies and reviews (Meeker et al., 2008; Undheim et al., 2011), and learn to
evaluate and develop clinical guidelines (see Table 1). Dawley et al.
(2011) underline that students need to learn how much research is
needed in order to change or underpin clinical guidelines. Some authors
therefore emphasized teaching the students how to evaluate the
strength of the evidence, encouraging them to primarily search for sum-
marized research (Cader et al., 2006; Heye and Stevens, 2009) and
research-based guidelines (Schoenfelder, 2007).
The pedagogical strategies aimed at including knowledge in clinical
situations have mainly two purposes: Dissemination of research ﬁnd-
ings and to give students experience with RU in their clinical practice.
Dissemination implies that students develop an evidence base for rele-
vant clinical questions at the request from or in cooperation with part-
ners in clinical practice (Balakas and Sparks, 2010; Jakubec and Astle,
2013; Janke et al., 2012; Undheim et al., 2011) or as a part of an organi-
zational change program to implement EBP (Heye and Stevens, 2009;
Killeen and Barnfather, 2005; Kim et al., 2009; Odell and Barta, 2011;
Schmidt and Brown, 2007; Schoenfelder, 2007). The students subse-
quently train to use organizational change theories to plan implementa-
tion of EBP in the actual clinical settings. Heye and Stevens (2009)
present the knowledge transformation for EBP using the STAR model.
Research is translated into guidelines, which is incorporated into
practice by changing individual and organizational practices as well
as the policy of the organization to ensure compliance with current
guidelines. Kim et al. (2009) and Schmidt and Brown (2007) report-
ed the use of Rogers' innovation — diffusions model, training stu-
dents to revise guidelines and to become early adopters of new
evidence-based knowledge in clinical settings. The second form of
intervention for transfer focuses on how to give students the experi-
ence of how research ﬁndings can be relevant for their own practice
(see Table 1). Goodfellow (2004) and Steenbeek et al. (2009) men-
tion journal clubs as a learning activity facilitating students' critical
thinking skills comparing clinical experiences to research ﬁndings.
Goodfellow (2004, p. 108) considers the nursing students behav-
ior-orientated understanding of RU to be a result of their instrumen-
tal understanding of nursing practice. Schams and Kuennen (2012)
report how students identiﬁed the gap between research and prac-
tice by observing nurses' behavior during their clinical placement
studies and their use of post-conference sessions to perform litera-
ture searches and construct arguments from research ﬁndings to
close the gap. Samuels and Leveille (2010) described the students'
experience with the use of a pain assessment instrument in clinical
practice placements. Students reported a lack of power to inﬂuence
260 B. Aglen / Nurse Education Today 36 (2016) 255–263clinical circumstances. They rather followed the physicians' recom-
mendation than their own assessment of the patients' situation.
Other authors emphasized that nursing students need to develop re-
search skills to be able to carry out evidence-based practice (see
Table 1). This can be done by offering some students, often the most
promising ones, the opportunity to work as research assistants in sum-
mer time or combine their studies with part time work (e.g. Ireland,
2006; Ravert et al., 2004; Reutter et al., 2010). Another possibility is to
let the students participate in research work at the faculty and include
this in their curriculum (e.g. Callister et al., 2005).
Generally, the authors present students' active learning strategies as
crucial when learning research topics (see Table 1). Both critical think-
ing and EBP require pedagogical strategies that foster engagement and
inquiry (Burns and Foley, 2005). The pedagogical strategies presented
invite the learner to become an active participant in the learning activ-
ity, e.g. assessing research, conducting a research project and assessing
patients' requirement for health care (see Table 1). This means that
they are encouraged to use discretion to solve ill-structured problems
related to the steps of EBP, the research process and their own clinical
practice. Because information literacy is emphasized as a learning activ-
ity of EBP, critical appraisal of research ﬁndings is the overall learning
task related to critical thinking and discretion (see Table 1).
Another strategy to enhance students' interest and make the learn-
ing tasks relevant is to link the learning task to real clinical situations
(see Table 1). “For the students clinical practice holds the excitement,
anxiety and sense of purpose” (Meeker et al., 2008, p. 377). This is
done by inviting clinical nurses to participate in journal clubs
(Goodfellow, 2004), summarizing literature at the request of health ser-
vices and participating in dissemination of guidelines at the wards (see
Table 1).
Research ﬁndings are the evidence source most in focus in all the
pedagogical interventions to teach students EBP (see Table 1). Clinical
circumstances, patients' preferences and clinical expertise as sources
of evidence for EBP are not focused. Cader et al. (2006) represent an ex-
ception from this pattern, insofar as they describe students' searches
and evaluation of evidence fromvarious sources, national health targets,
socio-economic data, risk factors, hospital admission data and patient
satisfaction surveys in order to analyze the health needs of a particular
client group. Cader et al. (2006, p. 404), with reference to Rycroft-
Malone et al. (2002) underline that “nurses must exploit all the ways
of knowing if they are to provide a basis for the best evidence-based
practice in nursing”.
Research Methods Applied
The articles generally present formative evaluations of the pedagog-
ical strategies applied to teach nursing students EBP (Table 1). Mostly
they are formative evaluations with rich descriptions of pedagogical
strategies and a focus on the students' level of satisfactionwith the ped-
agogical strategy at stake. Generally, the authors report positive student
responses to the active pedagogical strategies (e.g. Balakas and Sparks,
2010; Brosnan et al., 2005; Ireland, 2006; Liou et al., 2013; Niven et al.,
2013; Phillips and Bonsteel, 2010; Rodriguez, 2012; Rush, 2008;
Tishelman et al., 2008; Walsh et al., 2005). Some authors have used
other research designs that report outcome or effect from the pedagog-
ical interventions to facilitate information literacy. These authors found
information literacy competencies at a basic level, indicating instrumen-
tal RU (Carlock and Anderson, 2007; Irvine et al., 2008; Jacobsen and
Andenæs, 2011; Kim et al., 2009; Undheim et al., 2011; Zhang et al.,
2012).
Discussion
The main ﬁnding is that information literacy is considered the core
competence needed for EBP. EBP is taught according to the stages of
EBP. This pedagogical strategy is in line with what researchers overthe last decades have recommended for EBP, both for bachelor nursing
students and for nurses (Ciliska, 2005; Rolloff, 2010; Stillwell et al.,
2010). This strategy is criticized by several authors who point out that
students are expected to cope with ill-structured problems of informa-
tion literacy before they have basic insight into how theory relates to
practice (Lauder et al., 1999; Maclellan and Soden, 2004; Nickerson
and Thurkettle, 2013). The students gain skills of retrieving and appraise
single empiric articles, distinguish between different types of articles
and research methods and assess the strength of the evidence, but
they still do not see the relevance of these learning tasks for their future
practice. The problem of lack of relevance is met with student active
learning forms and linking education and practice. The authors' evalua-
tions reveal student satisfactionwith the learningmethods, but they do
not address the fundamental problem of understanding how theory re-
lates to practice; the ability to transfer knowledge from an evidence
base in order to solve ill-structured problems (Aita et al., 2007;
Grimen, 2010; Profetto-McGrath, 2005; Tanner, 2006). The students'
novice stages of cognitive maturity hamper them to understand knowl-
edge transfer. Most students at bachelor level do not see clinical prob-
lems as ill-structured problem to which they are to construct meaning
and conclude using theories (Nickerson and Thurkettle, 2013). What
the students perceive is that practice consists of well-structured prob-
lems solved using premade procedures. Nevertheless, the bachelor-
level education requires the students to solve ill-structured problems
of information literacy before the students have become aware of
their fundamental challenges related to epistemic assumptions. In this
way, training in information literacy becomes an effort without any
gain. Nurses do not use the stages of EBP in their practice as registered
nurses (Rudman et al., 2012). Instead, recently graduated nurses report
an increasing conceptual use of research (Wallin et al., 2012), associated
with cognitive knowledge transfer and advanced stages of clinical judg-
ment (Aita et al., 2007; Nickerson and Thurkettle, 2013). Consequently,
in order to understand the relevance of information literacy, students
need to understand knowledge transfer (Aita et al., 2007; Nickerson
and Thurkettle, 2013). The competence most fundamental to EBP is
not the ability to understand the research process, interpret research
studies, or evaluate research ﬁndings. Knowledge about how evidence
relates to practice is the important prerequisite for EBP. When under-
standing knowledge transfer, information literacy and the research pro-
cess may become relevant for the students. Consequently, pedagogical
strategies that facilitate development of cognitive maturity should be
prioritized in nursing education related to EBP at the bachelor level. If
students are not aware of how to use evidence, it should not come as
a surprise that they do not see the relevance of learning information
literacy.
An important challenge of the nursing education is to deﬁne a real-
istic level of critical thinking, discretion and problem solving after
three years of bachelor education. Cognitive maturity develops through
the life trajectory (King and Kitchener, 2004). Most students are young
at the start of their trajectory and three years of bachelor education is a
short time in a life learningperspective. Lauder et al. (1999) suggest that
nursing education might overestimate knowledge transfer abilities
among their students. Maclellan and Soden (2004) suggest that to de-
velop cognitive maturity students should be supported to have focus
on their own epistemic assumptions. This awareness of own thinking
might give them opportunities to guide their own process from novice
tomore advanced stages of cognitivematurity. To facilitate this process,
the lectures should not only focus on the students' cognition, but also on
the learners' affect, beliefs and conceptions of knowledge. Nickerson
suggest that the stages of cognitive judgment can provide a framework
for learner-centered instructional experiences that support students in
their cognitive development (Nickerson and Thurkettle, 2013, p. 21).
For each stage, themodel supports the students with descriptions of ep-
istemic assumptions and learning experiences that both aid the student
on the way toward higher cognitive maturity. For the lecturers, a theo-
retically grounded approach to cognitive development of the students
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tencies for EBP (Nickerson and Thurkettle, 2013).
Development of cognitive knowledge transfer is conditioned by the
ability to experience amatch between situational cues and relevant per-
sonal theories (Lauder et al., 1999). The ability to rapidly and accurately
identify situational cues while accessing personal theories is a central
feature of discretion (Grimen, 2010; Lauder et al., 1999; Tanner,
2006). Development of discretion requires experience with similar ill-
structured situation over years (Benner, 2004; Benner et al., 2009).
This has consequences for nursing education for EBP. Students need to
be exposed to suitable ill-structured situations and need to participate
in a learning environmentwhich facilitates reﬂection and both interper-
sonal and cognitive knowledge transfers (Aita et al., 2007; Lauder et al.,
1999; Nickerson and Thurkettle, 2013; Profetto-McGrath, 2005). The
data material reveals that students are exposed to at least three differ-
ent types of ill-structured problems; clinical situations, research pro-
cesses, and the stages of EBP. To learn discretion in relation to ill-
structured problems in clinical situations is fundamental and should
be prioritized. The ﬁndings indicate that students ask for learning activ-
ities that involves solving problems in clinical situations. These are ill-
structured problems the students ﬁnd meaningful and relevant. These
learning situations offer possibilities of experiential learning of critical
thinking, discretion and cognitive knowledge transfer considered need-
ed for EBP (Aita et al., 2007; Lauder et al., 1999; Nickerson and
Thurkettle, 2013; Scott and McSherry, 2009).
It may subsequently be required to rethink education in information
literacy based on the stages of EBP at the bachelor level. Systematic re-
views of single empirical studies to underpin clinical guidelines require
research competence (Shekelle et al., 1999). It is important to see the
distinction between evidence synthesis as a research practice and evi-
dence synthesis for EBP. The data material reveals both types of evi-
dence synthesis but does not make an explicit distinction between
them. Evidence synthesis for EBP is what clinicians are supposed to
do, according to the deﬁnitions of EBP (Sackett et al., 1996; Scott and
McSherry, 2009). Clinicians are supposed to be able to use evidence
from research, clinical circumstances and patient preferences as a foun-
dation for making sense of ill-structured problems related to health
care. EBP in this sense implies a continuous effort to turn theories and
research ﬁndings into personal theories in order to be able to activate
them when needed to solve ill-structured problems in clinical practice.
This work is not professional research practice; it is rather the profes-
sional practice of clinicians. Cader et al. (2006) offer an example of
how students are encouraged to integrate evidence from these sources
to meet the health requirements of a patient group. The growing
amount of research has led to a division of labor where dedicated staff
memberswith speciﬁc research competence, not the clinicians, summa-
rize research and update guidelines (Bohlin, 2011; Grimen, 2009). This
division of labor enables dissemination of the latest research ﬁndings to
clinicians. At the bachelor level, the students need competence in how
to accommodate general clinical guidelines and adapt new theoretical
perspectives to the actual organizational circumstances and the patient
groups' health preferences and requirements.
The current education using the stages of EBPmight be better suited
for registered nurses than bachelor students. Experienced nurses are fa-
miliar with the evidence base for nursing practice. These nurses need to
extend their evidence base with the last research ﬁndings relevant for
their current practice now. Bachelor students have not integrated the
fundamental theories constituting the evidence base for nursing prac-
tice yet. The students need to be introduced to scholarly writing of the-
ory before they are able to understand the relevance of research
ﬁndings. “Whilst empirical research supplies the basic building blocks
of the discipline, it is critical and creative scholarship that provides the
plans and designs that turn these piles of bricks into useful structures.”
(Rolfe, 2009, p. 816). Samuels and Leveille (2010) also emphasize these
aspects in relation to EBP. These authors emphasize that bachelor stu-
dents' needs evidence about organizational circumstances of healthcare prevent them from becoming victims of these circumstances. The-
ories represent the architecture of the professionals' knowledge base,
the foundation on which the context of nursing practice is interpreted
and given meaning. Experienced nurses might also have reached more
mature stages of cognitive maturity. These experienced nurses inherit
the ability of cognitive transfer and discretion and are able to use evi-
dence in various ways (Carole A. Estabrooks et al., 2011; Wallin et al.,
2012). The average bachelor nursing students do not have these abili-
ties. Consequently, education for EBP needs to be revised to better ﬁt
the students' learning prerequisites.
At the beginning of their learning trajectory, students depend on
procedures and instructions. The data material gives examples of such
simpliﬁcations using standardized questions for appraising literature
and strength of evidence as a way to facilitate learning. Nursing educa-
tion needs to avoid to establish this simpliﬁcation of practice as a per-
manent notion of professional practice. The EBP-movement's impact
toward standardization of professional practice has been problematized
(DiCenso et al., 1998; Nickerson and Thurkettle, 2013; Timmermans
andMauck, 2005). Standardization combined with cognitive immaturi-
ty might lead to ideas of professional practice as “cookbook practice”.
Such practice might threaten patient safety and quality of health care,
because clinical circumstances and patients' preferences and total
health needs are not considered. Consequently, students need models
and explanations of EBP that emphasize the practitioners as knowledge
creators, that discretion is what makes EBP a reality (DiCenso et al.,
1998; Haynes et al., 2002; Nickerson and Thurkettle, 2013).
Conclusions
This review article aimed to investigate how nursing education pre-
pares students for EBP. The main ﬁnding is that nursing education for
EBP emphasizes information literacy as themost important competence
for EBP. Although a considerable effort in teaching information literacy
and research topics, nursing students still struggle to see the relevance
of evidence for nursing practice. Before being introduced to information
literacy and research topics, students need competencies in how to use
evidence. Theoretical perspectives of cognitive maturity development,
knowledge transfer and discretion in professional practice give alterna-
tive ways of designing pedagogical strategies for EBP. These perspec-
tives promote abilities of critical thinking and knowledge transfer as
an inevitably prerequisite for EBP. Education in information literacy at
the bachelor level should be adjusted in order to guide the nurse toward
the role of a knowledge creator, using discretion based on evidence
from all relevant sources of evidence, not just research evidence, to re-
spond to ill-structured problems relevant for nursing. Knowledge trans-
fer related to clinical problems should be the learning situations
prioritized when teaching EBP at a bachelor level of nursing education.
More research is needed to develop and test pedagogical strategies for
EBP in light of these theories.
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